Background and Objectives: Homeless women have shown high rates of substance use disorders (SUD), but many studies are more than a decade old, limited in geographic location, or focus only on women living outdoors or in shelters. The purpose of this study was to obtain a more current and representative sample of homeless women and the prevalence and predictors of substance use disorders among women seeking primary care at Health Care for the Homeless clinics across the US. Methods: Eleven Health Care for the Homeless (HCH) clinics in nine states contributed proportionally to a sample of n ¼ 780 female patients who completed a self-administered survey including demographics, housing history, health, mental health, and drug and alcohol use. Results: Compared to the general population of women, rates were four times higher for an alcohol use disorder, and 12 times higher for a drug use disorder. Discussion and Conclusions: The findings indicate a significant need for SUD services, with an equally high need for mental health services. In addition, high rates of victimization and use of tobacco, and overall poor health status, indicate overall health disparities. Scientific Significance: Addressing barriers to full integration of substance use and mental health services, such as improving screening, reimbursement, clinician training, and addressing biases about motivation of this population to engage in treatment, are necessary to improve the health of women seeking care in HCH settings. (Am J Addict 2017;26:680-688) 
INTRODUCTION
Studies of substance use disorders (SUD) among homeless women have consistently shown they have higher rates of abuse, compared to other poor women or the general population. [1] [2] [3] For example, a study of 1344 Los Angeles women from the street or in shelters conducted in the mid1990s found 25% had past year problems with alcohol and 56% with drugs. 2 A 2001 study comparing homeless with housed low income women, also in Los Angeles, indicated over 1/3 of homeless women reported last year binge drinking and almost 50% reported drug use, while comparable figures in housed women were about 17% for both binge drinking and drug use. 3 However, only 4.2% of the general female population in the National Epidemiological Survey of Alcohol and Related Conditions (NESARC) survey in 2001-02 reported both past year alcohol and drug use. 4 The comorbidity of substance use disorders with victimization, health risk behaviors, mental health, and health problems has also been well established among both the general population of women, and among homeless women. Among women who were not homeless, for example, those who reported a history of child or adult physical or sexual abuse had significantly increased odds of having a past year drug abuse disorder. 5 Further, female participants in SUD interventions had high rates of interpersonal sexual and physical violence (IPV), and those with poorer baseline mental health, poorer physical health, and exposure to IPV had significantly less improvement in drug use severity during treatment. 6 Among sheltered homeless women, sexual risk behavior (eg, multiple partners, and trading sex for money or drugs) has also been linked to history of IPV and with substantially higher drug and alcohol dependence. 7 Depression has also been a consistent predictor of SUD among women. [8] [9] [10] Thus, most studies addressing homeless women's SUD strongly indicate the need to consider the burden of past trauma, IPV, mental health, and health conditions to understand SUD. 11 Despite agreement that homeless women may be particularly vulnerable to problem substance use, accompanied by other serious comorbidities, most data on SUD of homeless women either were collected more than a decade ago, were focused on chronically homeless women in shelters and on the street, or were limited to only a few geographic sites. [1] [2] [3] Since then the proportion of women meeting the definition of homelessness has grown (in 2015 almost 40% of all homeless in the United States were women), and includes an increasing number of unstably housed, sheltered homeless, and a decreasing number of street homeless women. 12 In addition, homelessness is present in all United States, although 50% of all homeless in the United States come from just five states (California, Florida, Massachusetts, New York, and Texas). 12, 13 However, sampling the homeless/unstably housed population can be challenging.
14 One approach is to use the network of 295 Health Care for the Homeless Program (HCH) health centers funded by the U.S. government Health Services and Resources Administration (HSRA). The HCH grant program is authorized under Section 330 (h) of the Public Health Service Act, and provides funds for primary health care, mental health, addiction, and social services to individuals seeking health care and are homeless or formerly homeless who meet the US Department of Housing and Urban Development (HUD) definition of homelessness: living in outdoor areas, public facilities, vehicles, or emergency shelters; unstably housed (eg, doubled up or staying with others because they have no housing of their own); or are housed in transitional shelters or treatment programs. 15 In 2015, the HCH program funded 295 grantees in all 50 states, the District of Columbia, and Puerto Rico, and delivered health care to over 890,000 individuals, 46% of whom were female. 16 Thus, it was expected a survey about SUD from HCH clinic patients would provide a more representative sample of homeless women than past studies.
The goal of this study was to update the literature on the prevalence of homeless women's SUD, including assessing potential predictors, by exploring the comorbidity of mental health, health, victimization, and risk behavior, from a proportional random sample of adult women (ages 18-64) seeking primary health care in 11 geographically distributed HCH programs that were members of the Practice Based Research Network (PBRN) of the National Health Care for the Homeless Council (NHCHC). A secondary goal was to see how closely the medical records for primary problem lists at the sites reflected rates of SUD self-reported in the survey to determine if clinics were accurately recognizing prevalence of SUD. The NHCHC is a membership organization for HCH grantees, Medical Respite providers, and other stakeholders, addressing the nexus of poor health and homelessness. In 2007, the NHCHC formed a PBRN which is defined as a group of ambulatory health care practices devoted principally to the primary care of patients, affiliated with each other (and often with an academic or professional organization) in order to investigate questions relate to health care practice. Sites were selected based on willingness to participate and geographic distribution. Sample size (as a proportion of n ¼ 750) by site was calculated based on the proportion of the total annual number of female patients served during the most recent calendar year across all sites, contributed by each site, and ranged from n ¼ 19-130. Inclusion criteria were age between 18 and 64 and ability to complete the survey in Spanish or English. Women over 64 were excluded due to their potential eligibility for Medicare which might reduce service barriers, as well as women who were pregnant, due to concerns about state reporting requirements about such patients. Sites collaborated in creating and pre-testing a 13-page patient self-administered survey that included questions on demographics, homeless history, physical health, mental health, IPV, risky health behaviors, use of alcohol and drugs, and consequences of substance use that would indicate SUD. Surveys were anonymous, and verbal consent was obtained. A data collection manual was created by research staff which was adapted to each site to specify the site sampling procedure, emergency procedures, and procedures for handling completed surveys and distributing participant gift cards. Sites were provided a $20 gift card for each participant, and an additional $20 per collected survey to offset administrative costs. Staff who collected data (which included patient advocates; outreach workers; and social work, public health, medical school, and nursing school interns, depending on the site) were required to read the study manual, be supervised by a health care professional, sign a confidentiality agreement, and participate in a 1 hour webinar run by the research team. This was followed by monthly phone calls to review and solve data collection issues.
METHOD
Surveys were collected between February and August 2015. Each site implemented a random sampling plan in primary care clinic waiting rooms by recruiting every second or third woman (depending on clinic volume) coming for an appointment for randomly selected half day clinic sessions spread over several weeks. Most surveys were completed in the waiting room, while other sites were able to use another space for survey completion.
Study Measures
Demographic questions were drawn from prior studies, including age, race/ethnicity, education, income, and partner and child status. 17 Information on housing and homelessness was adapted from Lewis et al. 18 and the U.S. Department of Housing and Urban Development (HUD), 19 and included place slept last night as well as length of time and number of episodes of homelessness. Health conditions were drawn from the National Health Interview Survey (NHIS) 20 and NESARC.
21 Participants were also asked if they smoked and if they had health insurance. In addition, the 10-item Global Health Scale from the PROMIS item bank was used to calculate physical and mental health status scores. The PROMIS measures have had extensive development and testing. Four items (a reliability ¼ .81) yield a general physical health T-score and an additional four items (a reliability ¼ .86) yield a mental health T-score that places the respondent in a continuum of the responses of the general population. 22 Questions about exposure to physical and sexual victimization and health risk behaviors, including trading sex for money or drugs, and number of sexual partners were drawn from prior studies of homeless women. 23, 24 Measures of mental health included screening items for depression, PTSD, psychosis, and bipolar disorder. The PHQ-8 was used as the depression measure due to its high sensitivity and specificity for detecting major depression in the general population. 25 Post-traumatic stress disorder (PTSD) was measured using the Primary Care PTSD Screen (PC-PTSD). This scale asks four yes/no questions about symptoms experienced in the last month related to any prior traumatic event. 26 Respondents are considered to be at a clinical level of PTSD symptoms if they answer yes to three or four of the symptoms (sensitivity ¼ .78 and specificity ¼ .87). Psychosis and bipolar screening questions were drawn from the Mini International Neuropsychiatric Interview MINI).
27,28 A participant was deemed positive for psychotic symptoms if they answered yes to either or both of two questions: (1) currently believing some force outside of oneself put thoughts in their head or directed their behavior; and/or (2) feeling special messages were being received from TV, radio, news etc. Bipolar questions included two general questions about mania and irritability, and if either or both were endorsed as positive, then seven specific symptoms were listed, of which four had to be endorsed for a classification of bipolar disorder. The MINI correlates well with other more lengthy psychiatric tools and is frequently used in research and population studies.
Finally, questions were asked about both alcohol and drug use. The AUDIT-C assesses level of alcohol use with three questions (score range 0-12) to identify frequency and volume, with a cut off score of 4 or more indicating misuse. It has adequate sensitivity (.73) and specificity (.91) in women. 29 The list of problem drugs was drawn from the NESARC survey questions 30 and from the National Institute on Drug Abuse 31 and included common street names for categories such as marijuana, cocaine, inhalants, heroin/opioids, stimulants, hallucinogens, sedatives, and tranquilizers. Participants were asked if they used the drugs "never," "yes, in the past year," or '"yes, but not in the past year" to indicate current, lifetime or no illegal use of drugs. Further, participants were asked about behavioral consequences to indicate if their use constituted abuse or dependence according to DSM-IV criteria. Eleven consequences of alcohol or drug use were listed. The 11 items were drawn from NIAAA materials with one set using the words related to drinking alcohol and the other set using words related to using drugs.
32, 33 The first four items indicated functional consequences, such as driving while intoxicated or having trouble with family or friends because of substance use. At least one positive response resulted in categorization as abusing alcohol or drugs. 34 The last seven indicated physical dependence, such as having to drink or do more drugs to get high, having withdrawal symptoms, and not being able to stop or cut back. Any three positive responses resulted in categorization as being dependent on alcohol or drugs. 34 
Chart Audits
In addition to obtaining the survey data from patients, each site conducted a separate, random chart audit of their electronic medical records, sampling the same target number of women's records as their assigned survey sample size using the population of women's records indicating at least one primary care visit for the same time period as the surveys were being conducted. The chart abstraction form included demographic items (age, ethnicity, and housing status) and a list of ICD-9 codes to record which substance use or mental health conditions were listed on the current problem list of the patient. Chart data were not linked to the anonymous selfreport survey data. The surveys and chart audits were considered two independent ways to obtain SUD prevalence data from the female clinic populations of the participating sites, however, because the survey participants were not identifiable, some could be represented in the records pulled from the random chart audit.
Analysis
An analysis was conducted comparing demographics of patients who completed versus those who refused to complete or partially completed the survey. Basic frequencies (means, proportions), standard deviations (SD), and confidence intervals (CI) were calculated on all the stand alone variables, and recoding/scoring into summary scores was conducted for the various scaled measures. Bivariate analyses were conducted to assess which demographic, housing, health, and mental health variables were significantly associated (p < .05) with SUD. These variables, along with age and ethnicity, were then entered into two logistic regressions, one for alcohol use disorder (AUD) and one for drug use disorder (DUD) as the dependent variable to determine predictors of SUD.
RESULTS
A total of 758 complete surveys and 22 partially complete surveys were collected. Of 857 women invited to participate, 23 were ineligible (16 were 65 years or older, 1 was <18 years, and 6 were pregnant), and 54 refused. Analysis of demographic differences between the 77 refusals or partially completed surveys and completed surveys found that there were no differences in mean age, but women who refused or did not complete the survey were more likely than those who completed the survey to be white (40% vs 31%) or Hispanic (21% vs18%) and less likely to be Black (25% vs 42%, p ¼ .02, Fishers Exact). Refusers/incomplete surveys were less likely than completers to be living in a shelter or transitional housing program (44% vs 63%) and more likely to be living in places not designed for habitation such as outdoor areas, vehicles, public buildings (14% vs 4%), in their own apartment (21% vs 18%), or to have missing data (14% vs .5%, p ¼ <.01, Chi square). Comparisons were also made between chart audit data and self-report data. The patients from random chart audits reflected no differences in age or housing status, but were more likely to be white women (36.0% vs 31.5%, p ¼ <.001).
Demographic characteristics of the sample, including partially completed surveys can be found in Table 1 . Women were on average in their early 40 s, and predominantly Black (almost 42%). Almost one-third had not graduated from high school, two thirds had annual incomes below $5000, but over two-thirds had health insurance (80% Medicaid, 11% Medicare, 5% private, and 5% other city or state programs). One third spent the last night in a longer term shelter or program, while a little over 30% were in an emergency shelter, 28% were living with friends/family or in their own housing (28%), and 4% were living somewhere not designed for habitation. Since age 18, most women had been homeless multiple times (60.6%) and more than half (56%) had experienced more than a year of homelessness. Some, 7.2% (n ¼ 52), reported no homeless episodes, but we are aware that some respondents viewed living with family or friends because they did not have their own housing, as not being homeless. Women had multiple chronic health conditions and their Global Physical Health score was lower than their Global Mental Health Score. The most frequently mentioned health issues were (data not shown): hypertension (36.3%, n ¼ 281); arthritis (29.9%, n ¼ 232); heart problems (28.0%, n ¼ 218); asthma (25.1%, n ¼ 195); schizophrenia or psychosis (17.5%, n ¼ 135), and diabetes (15.7%, n ¼ 122). In their lifetime, almost half had been victims of sexual assault, and over 60% physical assault by someone known to them. Over half reported being a current smoker, and almost one third reported "ever" having traded sex for money or drugs. Table 2 shows past year mental health and substance use rates, comparing self-report to the National Survey on Drug Use and Health (NSDUH), 35 which sampled women from the general population during the same time frame the current study data were collected. It can be seen that there are very high rates of meeting screening criteria for current depression, PTSD, bipolar disorder, and psychosis. In addition, while a substantial proportion of the sample reported no drinking in the last year (45%), 18.5% reported a past year alcohol use disorder. Compared to the NSDUH data for women, rates in this sample of homeless women patients were four times higher for serious mental illness, five times higher for major depression, four times higher for an alcohol use disorder, and 12 times higher for a drug use disorder. However, the rate of nondrinkers in the current sample, 45%, exceeded the general female population of 33.2%. Women who reported both a SUD and at least one mental health disorder made up 26% of the sample (n ¼ 203).
Comparing self-report survey rates of SUD and mental health conditions to the chart audit results (data not shown), except for past year alcohol abuse, the chart audit findings significantly underestimated the rate of women's SUD and mental health problems. Charts indicated a SUD prevalence only about half the rate from the self-report survey: 4.3% for alcohol dependence, versus 11.8% self-report (p ¼ <.001); and 9.6% for drug dependence versus 18.8% self-report (p ¼ <.001). In addition, depression (69.1% self-report vs 24.6% chart audit), PTSD (44.7% self-report vs 6.4%), bipolar illness (32.8% vs 11.2%), and psychosis (23.2% vs 6.6%), were all significantly under-reported in the medical charts (p ¼ <.001 for each condition).
Finally, Tables 3 and, 4 show predictors of current alcohol and drug use disorders (combining abuse and dependence). Neither age nor ethnicity was associated at the bivariate level with alcohol use disorders, but both were associated with drug use disorders. In the multivariate model for alcohol, current smoking, depression, and having ever traded sex for money or drugs were significant predictors. For drug use, younger age, major depression, number of sexual partners, and having ever traded sex for money or drugs were significant.
DISCUSSION AND CONCLUSIONS
To achieve more recent and more representative data on the substance use of women experiencing homelessness, we sampled women patients using primary health care at 11 HCH clinics in nine geographically distributed states, including four of the five states with the highest national homeless populations, and one program in each region of the country except the Northwest. As expected, rates of self-reported past year SUD were high in this sample, yet not as high as found in prior studies that sampled mostly from the street and shelters. 1, 3 The rates of mental health symptoms were, however, much higher than reported in other homeless women's studies. 2, 36 This may be because of use of different measures in studies, the comfort level of women reporting needs in the context of a health care setting, or the possibility that the population is changing and has more mental health needs than in the past.
Overall the rates of past year SUD in our sample were more than three times higher, drug use disorders more than 12 times higher, and major depression more than eight times higher than the general population of women age 18 and older, 35 indicating significant need for substance use as well as mental health services. In addition, high rates of victimization and use of tobacco, and overall poor health status, indicate an extremely vulnerable population, even compared to other recent studies of homeless sheltered women. 36 Despite the high proportion of past year self-reported SUD in the sample, however, housing status and frequency or longevity of homelessness were not associated with having a SUD. Instead, the strongest associations were for depression and ever trading sex for money or drugs, as well as smoking (for AUD). While causation cannot be interpreted from cross sectional data, it confirms what others have described as a complex relationship between SUD and homelessness, with SUD potentially both a predictor and an outcome, as well as a factor influencing housing stability. 37, 38 In addition, while some predictors were significantly correlated, the explained variance was small, and the few moderate correlations clustered around the overlap of PTSD, depression, and experiencing violence or sexual assault, which may explain why PTSD was not a significant independent predictor. Further, while the settings were chosen because they facilitated a more representative sample of homeless women than past studies, it is also important to note that there is increasing emphasis on addressing problem substance use in primary care. Babor et al. 39 suggest universal screening and brief intervention for SUD, in primary care, and several different approaches have been studied with strong outcomes in reduction of alcohol and drug use based on primary care interventions in the general population, 40, 41 as well as among homeless women. 42 Thus, study results should provide further guidance to HCH primary care settings about improving SUD services for women.
A limitation of the study is that the mental health and SUD measures were self-report, or brief screening questions and do not fully evaluate meeting diagnostic criteria. In comparing to the chart review data, the differences between fully evaluated diagnoses and screening tools may account for some of the gap. It is also possible that a few women in the sample may not have met the HUD definition for homeless or formerly homeless, but we do know that some women view staying with family and friends as not being homeless. Because we were not able to distinguish those from others who may meet the definition we choose to retain all women in the analysis. However, since housing variables were not significantly associated with SUD, we do not believe retaining this group in the sample changes the basic findings. The comparisons to rates of SUD and mental health issues in the general female population also may have some room for error, since NSDUH and the study survey questions were somewhat different.
Scientific Significance
Self-report of SUD and mental health disorders among a large, geographically distributed homeless women patient population indicates substantial disparities compared to the general female population that warrant targeted and improved health care interventions. While not new findings, considering the disconnect between the high rates of self-reported SUD and mental health issues, and what was found in the audits of primary care problem lists in this study, there is a need to better document such issues in medical charts and actively address them. This gap is particularly concerning since a recent study found that 50% of deaths among the homeless are attributable to tobacco, alcohol, and drug use, and mortality rates were higher for women than men. 43 The potential health benefits of primary care intervention for SUD have been advocated for the general population, [39] [40] [41] and strongly indicated for use with women using homeless health care. 42 This study demonstrates that women seeking healthcare in homeless primary care settings are at risk for past year SUD, regardless of their current housing situation. Further, our findings suggest that treating SUD and mental health conditions, as well as sexual and physical victimization and exploitation, are equally important to addressing the high physical health burden in this population, as these multiple patterns of comorbidity have been shown to affect SUD treatment effectiveness. 6 Addressing barriers to full integration of physical health, mental health, and SUD care, including improving screening and financing for SUD and mental health treatment, strengthening clinician training, and addressing clinician biases about motivation of this highrisk population to engage in SUD treatment, 44 are necessary to improve the health, and to reduce the rates of SUD in this high-risk population.
